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$\mathbb{C}[x, y, \ldots, z]$ $F,$ $G$ $F$ $\Vert F\Vert$ :
( ) $\succ$ $F$ ( ),
$1t(F),$ $1c(F),$ $rt(F)$ : $F=1t(F)+rt(F)$ , lt(F) $\succ$ rt(F)
lpp :lt $(F)=$ lc $(F)$ lpp$(F)$ $S$ Spol $(F, G)$ , Lred$(F, G)$












$\epsilon$ $a1=10^{-30}\Rightarrow 10^{-60}\Rightarrow 10^{-90}\Rightarrow\cdots$
$\ovalbox{\tt\small REJECT} 10^{-20}10^{-10}10^{10}1 c_{\#} d\# -c\# 1^{padded}f^{initia1}|_{accuracy}bits\Rightarrow c+d\#\}1_{ostbits}^{-c_{1^{exact1y}}}\#cance1^{\Rightarrow} (c_{I^{preserved}}+d)-c_{d}|$
1: $c+d-c,$ $|c|\gg|d|$ ,
$c+d-c$
$c\simeq 10^{10},$ $d\simeq 1$ $c$ $d$ ( ) $10^{-15}$
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$c$ $d$ 10 30 15
30 $10^{-30}$
$c+d$ $(c+d)-c$ : 1 $c$ $d$ $c+d$
$10^{-20}$ ( 15 ) $c+d$ $c$






1( ) $P_{1},$ $P_{2},$ $P_{3}$
$\{\begin{array}{l}P_{1} = 57/56 x^{2}y+68/67xz^{2}-79/7Sxy+89/88xP_{2} = xyz^{3}- xy^{2}z+ xyzP_{3} = 56/57 xy^{2}-67/68yz^{2}+78/79y^{2} -88/89 y\end{array}$ (3.1)
$2\cross 10^{-16}$
$10^{-30}$ Gr\"obner
$\{\begin{array}{ll}P_{1} and P_{3} are unchanged, P_{2}arrow P_{2}’ (no cancellation), P_{6} = y^{2}z^{2}-2.995436947732552644538319700370xy^{2} -1.002078216512374825767495 1096740 y^{3} +1.9983254691737245140192885621560xy +1.003521717256414556431326513500y^{2}, P_{7} = xz^{2}-1.764316342370426661429391997320e-3yz^{2} -9.947232450186805419457332443380e-1xy +1.7679829737261936385647927531480e-3y^{2}+ \cdot.\end{array}$
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: $P_{4}$ $:=Spo1(P_{1}, P_{3})$
$\Vert 56/57yzP_{1}-57/56xzP_{3}-2P_{2}\Vert=0.000041.$
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$\{F_{1} , \cdots , F_{r}\}$ 1
Buchberger
$P$ $P=a_{1}F_{1}+\cdots+a_{r}F_{r},$ $a_{i}\in \mathbb{C}[x, y, \ldots, z](i=1, \ldots, r)$








( ) $(P_{1}, P_{2}, \ldots, P_{i}, \ldots)$
$P_{i}=a_{i}P_{1}+b_{i}P_{2}$ $a_{i}$ $b_{i}$ $x$
$P$
$P$ $(a_{1}, \ldots, a_{r})$
$C_{inxt}$ $P$










$\epsilon_{init\backslash }$ [ $+$ ]
$C_{t}$ $tal$ $\epsilon$ $a1$ $C_{tota1}$




$c_{0}$ $r_{0}$ $r_{0}/|c_{0}|$ $c_{0}$
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( ) $c_{0}$ ( ) (
$r_{0}$ ( )
3. $\Phi_{0}=\{F_{1}, \cdots, F_{r}\}$ $\Phi_{0}’=\{F_{1}’, \cdots, F_{r}’\}$ ( )
: $\Phi_{0}$ $\Phi_{0}’$




$d$ $d’$ $\overline{\mathcal{C}}$ $d$ $d’$




















$Parrow P+1.0e-13\cross$ rt $(P)$ $Parrow P’=P-1.Oe-13\cross$ rt $(P)$
(
) Gr\"obner $10^{-30}$
$P_{6}’$ ; $P_{6}’$ $\neq BE[f, e]$ $f,$
$e$
$10^{-28}\cross f$
1 $2\cross 10^{-16}$ $10^{5}$
$P_{6}’$ (
) 1 3 $10^{3}/2$
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[14] (abnormality) $|$ $|$
$\Vert$ $\Vert$ $S$
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